one possible method of promoting atomic dispersion of the heavy metals in a mixed oxide (other than by using feed prepared by c6precipitation) is by annealing the sintered pellets at sufficiently high temperature that intimate .mixing is achieved by interdiffusion of plutonium .and uranium cations. The purpose of this note is to apply classical diffusion theory to assess the kinetics of the annealing process.
We assume that the initial mixture consists of N. plutonium dioxide particles of radius R per unit volume uniformly dispersed in a matrix of uranium dioxide. The average enrichment of the fuel (plutonium atoms per heavy me+-al atom)· is:.
( 1)
The two-phase solid is represented as a coll~ction of. spherical unit cells with one Pu0 2 particle at the centeJ: of each. The. unit cell radius, R..., is determined 
where r is the radial f>Osition in the spherical unit cell and q(r,t) is the plutoniUm cation fraction at r and time t. The initial condition is:
In addition to requiring that q be finite at r = 0, there can be no flux of plutonium across the outer boundary of the unit cell: The .first few roots of Eq. (8) are 1 a· 1 Figure 1 shows the evolution of the plutonium distribution for 5% enriched fuel.
The extent of homogenization can be characterized-by the ratio of the (9) maximum to the average plutonium concentrations, which occurs at the center of the ?riginal Puo 2 particle.. Figure 2 shows that this ratio decreases with in- o av According to these. curves, a sintered compact containing 5% plutonium in the form of 100 l.!m radius particles requires annealing at 2500°K for 350 hrs if the plutonium fraction at the original Puo 2 particle center is to be reduced u • to twice the average value. If the temperature is lowered· to 2200°K, the required annealing time is 7600 hrs. To achieve the same degree of homogenization in less thanlOO hours would require temperatures iri excess of 2600°K.
These annealing times vary as the square of the Puo 2 particle radius but ar,e not very sensitive to the average plutonium content of the mixture.
The required times and temperatures appear to be impractically large to render high temperature annealing a useful manufacturing method for homogenization of mixed oxide fuels fabricated from blended powders. The numerical results cited above, however, depend very strongly on the cation diffusion coefficient in the mixed oxide. The values suggested in Reference 2 are based upon diffusion measurements in nomin~lly stoichiometric fuel. Available evi-den~e2'3 suggests that: (a) the mutual diffusion coefficient of U and Pu in the mixed oxide is sensibly the same as the tracer diffusivity of U in uo 2 ;
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